Effects of dietary astaxanthin, ractopamine HCl, and gender on the growth, carcass, and pork quality characteristics of finishing pigs by Bergstrom, J R et al.
Kansas Agricultural Experiment Station Research Reports 
Volume 0 
Issue 10 Swine Day (1968-2014) Article 7 
2010 
Effects of dietary astaxanthin, ractopamine HCl, and gender on 
the growth, carcass, and pork quality characteristics of finishing 
pigs 
J R. Bergstrom 
Terry A. Houser 
Michael D. Tokach 
See next page for additional authors 
This report is brought to you for free and open access by New 
Prairie Press. It has been accepted for inclusion in Kansas 
Agricultural Experiment Station Research Reports by an 
authorized administrator of New Prairie Press. Copyright 2010 
Kansas State University Agricultural Experiment Station and 
Cooperative Extension Service. Contents of this publication 
may be freely reproduced for educational purposes. All other 
rights reserved. Brand names appearing in this publication are 
for product identification purposes only. No endorsement is 
intended, nor is criticism implied of similar products not 
mentioned. K-State Research and Extension is an equal 
opportunity provider and employer. 
Follow this and additional works at: https://newprairiepress.org/kaesrr 
 Part of the Other Animal Sciences Commons 
Recommended Citation 
Bergstrom, J R.; Houser, Terry A.; Tokach, Michael D.; Dritz, Steven S.; Nelssen, Jim L.; Goodband, Robert 
D.; and DeRouchey, Joel M. (2010) "Effects of dietary astaxanthin, ractopamine HCl, and gender on the 
growth, carcass, and pork quality characteristics of finishing pigs," Kansas Agricultural Experiment Station 
Research Reports: Vol. 0: Iss. 10. https://doi.org/10.4148/2378-5977.3427 
Effects of dietary astaxanthin, ractopamine HCl, and gender on the growth, 
carcass, and pork quality characteristics of finishing pigs 
Abstract 
A total of 144 finishing pigs (initially 226 lb) were used to evaluate the effects of various levels and 
sources of added dietary astaxanthin (AX: 0, 2.5, 5, 7.5, and 10 ppm), as well as ractopamine HCl 
(Paylean), on growth, carcass, and pork quality characteristics of barrows and gilts. Pigs were blocked by 
gender and weight and randomly allotted to 1 of 9 dietary treatments fed for approximately 26 d pre-
harvest. Dietary treatments consisted of a corn-soybean meal-based control, the control with 5, 7.5, or 10 
ppm AX from Phaffia rhodozyma yeast, the control with 5 ppm synthetic AX, and the control with 9 g/ton 
Paylean and 0, 2.5, 5, and 7.5 ppm AX from Phaffia rhodozyma yeast. There were 2 pigs per pen and 8 
pens per treatment (4 pens per treatment x gender combination). Overall, barrows had greater (P < 0.01) 
ADG and ADFI than gilts, while ADG and final BW increased (P < 0.01) and F/G improved for pigs fed 
Paylean. For carcass characteristics, barrows had greater (P < 0.01) backfat depth and less (P < 0.01) 
longissimus muscle area and fat-free lean than gilts. Pigs fed Paylean had greater (P < 0.01) HCW, yield, 
and longissimus muscle area than those that received non-Paylean treatments. Growth performance and 
carcass characteristics of pigs fed AX were not different than control pigs. Although there were no 
differences in the initial subjective color scores, the discoloration scores of longissimus chops increased 
(linear, P < 0.01) daily during 7 d of retail display, and were greater (P < 0.01) for barrow chops on d 7 
compared to gilt chops (gender x day interaction, P < 0.01). Also, the overall average discoloration scores 
and change in d 0 to 3 objective total color were lower (P < 0.01) for gilts and pigs fed Paylean, although 
the difference between gilts and barrows was smaller when they were fed Paylean (gender x treatment 
interaction, P < 0.01). Modest differences in measures of pork color during retail display were associated 
with added dietary AX, but these did not result in an increase in color shelf-life or reduction in the 
objective measure of total color change. Collectively, these observations indicated a greater (P < 0.01) 
color shelf-life for chops from gilts and pigs fed Paylean.; Swine Day, Manhattan, KS, November 18, 2010 
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Barrows Gilts SEM P <
Growth	performance
Feeding	period,	d 22 29
Initial	BW,	lb 229.1 222.0 6.92 ---2
ADG,	lb 2.69 2.51 0.034 0.001
ADFI,	lb 8.42 7.65 0.142 0.001
F/G 3.15 3.08 0.043 ---
Final	BW,	lb 289.2 294.8 5.84 ---
Carcass	characteristics
HCW,	lb 206.5 210.7 4.46 ---
Yield,	% 71.4 71.6 0.21 ---
10th-rib
backfat,	in. 0.90 0.67 0.023 0.001
loin	area,	sq.	in. 7.54 8.27 0.172 0.01
























Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma P <




ADG,	lb 2.49 2.34 2.45 2.41 2.31 2.83 2.88 2.88 2.83 0.077 0.001
ADFI,	lb 8.06 8.06 8.03 8.01 7.84 8.05 8.19 8.27 7.79 0.226 ---
F/G 3.24 3.44 3.28 3.35 3.40 2.86 2.85 2.88 2.76 0.075 0.001
Final	BW,	lb 288.9 287.6 287.4 286.2 284.2 297.1 298.6 298.8 299.1 4.55 0.001
Carcass	characteristics
HCW,	lb 204.4 202.6 203.4 202.5 201.5 213.9 216.1 215.3 218.0 3.53 0.001
Yield,	% 70.7 70.4 71.5 70.8 70.9 72.0 72.4 72.1 72.9 0.36 0.001
10th-rib
-backfat,	in. 0.78 0.84 0.81 0.77 0.78 0.81 0.78 0.82 0.70 0.049 ---
-loin	area,	sq.	in. 7.26 7.55 7.36 7.53 7.78 8.29 8.25 8.19 8.92 0.255 0.001



























Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma
Astaxanthin	level,	ppm: 0 5 7.5 10 5 0 2.5 5 7.5
Gender5: B G B G B G B G B G B G B G B G B G SEM
Initial	color6,	d	0 3.3 3.2 3.6 3.5 3.3 3.6 3.2 3.4 3.3 3.6 3.3 3.3 3.4 3.4 3.4 3.3 3.5 3.6 0.22
Discoloration7,	8
d	0 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.1 0.22
d	1 1.4 1.6 1.4 1.3 1.4 1.5 1.6 1.4 1.4 1.3 1.4 1.4 1.2 1.4 1.5 1.4 1.3 1.4 0.22
d	2 2.5 2.5 2.4 2.4 2.7 2.4 2.8 2.1 3.2 2.3 2.6 2.1 2.3 2.3 3.4 2.3 2.0 2.1 0.22
d	3 3.5 3.3 3.6 3.2 3.6 3.2 3.5 2.8 3.3 3.0 3.5 2.8 2.8 3.0 3.3 2.9 2.7 2.7 0.22
d	4 4.2 3.8 4.3 3.7 4.3 3.7 4.3 3.5 3.9 3.6 4.0 3.2 3.3 3.5 3.9 3.5 3.0 3.0 0.22
d	5 4.8 4.2 4.8 3.9 4.9 3.8 4.9 4.0 4.5 4.0 4.4 3.6 3.8 3.9 4.5 3.8 3.5 3.4 0.22
d	6 5.0 4.4 5.0 4.5 5.0 4.5 5.0 4.4 5.0 4.3 5.0 4.0 4.1 4.6 5.0 4.4 4.4 4.0 0.22
d	7 5.0 4.7 5.0 4.9 5.0 4.9 5.0 4.8 5.0 4.9 5.0 4.9 4.7 4.9 5.0 4.9 5.0 4.5 0.22
Overall 3.4 3.2 3.5 3.1 3.5 3.1 3.5 3.0 3.4 3.1 3.4 2.9 2.9 3.1 3.5 3.0 2.9 2.8 0.08
































Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma
Astaxanthin	level,	ppm: 0 5 7.5 10 5 0 2.5 5 7.5
Gender5: B G B G B G B G B G B G B G B G B G SEM
CIE	L*	(lightness)6
d	0 54.5 57.2 57.3 54.3 55.5 54.7 57.3 55.8 56.1 54.0 55.2 54.3 55.5 55.0 55.2 55.0 54.3 54.2 1.33
d	1 54.5 55.8 55.8 53.8 55.0 53.5 55.0 54.6 55.9 53.5 54.3 54.6 54.8 53.7 54.5 54.8 52.9 53.6 1.33
d	2 54.9 56.3 56.2 54.1 55.4 53.7 55.4 54.3 55.5 53.1 54.1 53.9 54.3 53.9 54.8 53.8 52.9 53.6 1.33
d	3 54.0 56.0 55.7 54.0 55.3 53.3 55.2 53.6 55.4 53.2 53.8 54.0 53.6 54.0 54.2 54.4 53.0 54.1 1.33
Overall 54.5 56.3 56.2 54.0 55.3 53.8 55.7 54.6 55.7 53.4 54.4 54.2 54.5 54.1 54.7 54.5 53.3 53.9 0.67
CIE	a*	(redness)7,8
d	0 11.5 10.0 10.4 10.2 10.7 9.1 8.9 10.4 10.2 10.0 9.9 9.2 9.7 8.8 9.1 8.4 9.9 9.1 0.44
d	1 10.6 10.2 10.0 10.1 9.9 9.1 9.0 10.4 9.8 10.0 9.5 9.1 9.6 9.0 8.7 8.4 10.0 9.4 0.44
d	2 8.6 8.9 8.4 9.0 8.3 8.4 7.6 9.5 8.6 9.3 8.4 8.7 8.9 8.4 7.8 8.0 9.2 9.1 0.44
d	3 8.4 8.5 8.1 8.7 7.6 8.2 7.3 9.4 8.2 9.0 8.1 8.7 8.7 8.3 7.5 7.8 9.4 9.0 0.44
Overall 9.8 9.4 9.2 9.5 9.1 8.7 8.2 9.9 9.2 9.6 9.0 8.9 9.2 8.6 8.3 8.1 9.6 9.1 0.22
CIE	b*	(yellowness)9,10
d	0 17.5 16.9 16.3 16.5 17.3 15.7 15.9 15.9 17.1 16.4 16.1 16.0 16.5 15.4 15.7 15.5 16.3 15.6 0.42
d	1 17.0 17.1 16.6 16.6 16.4 16.0 16.4 16.3 16.5 16.3 16.1 15.8 16.3 15.7 15.6 15.5 15.9 15.7 0.42
d	2 15.8 16.5 15.7 15.8 15.4 15.2 15.7 15.9 16.1 15.8 15.5 15.7 15.6 15.3 14.9 15.3 15.2 15.5 0.42
d	3 16.0 15.9 15.6 15.2 14.9 15.2 15.0 15.8 16.0 15.7 15.4 15.6 15.7 15.2 14.6 14.9 15.1 15.3 0.42
Overall 16.6 16.6 16.1 16.0 16.0 15.5 15.8 15.9 16.4 16.0 15.8 15.8 16.0 15.4 15.2 15.3 15.6 15.5 0.21










rhodozyma	(P <	0.03),	astaxanthin	from	Phaffia rhodozyma	within	non-ractopamine	HCl	(linear,	P	<	0.01),	astaxanthin	from	Phaffia rhodozyma	within	ractopamine	HCl	(quadratic,	P	<	0.001).
9	CIE	b*	=	measure	of	yellowness	(a	larger	value	indicates	a	more	yellow	color).
10	CIE	b*	statistics:	day	(linear,	P	<	0.001),	ractopamine	HCl	vs.	non-ractopamine	HCl	(P	<	0.001),	controls	vs.	all	astaxanthin	(P <	0.001),	controls	vs.	astaxanthin	from	Phaffia rhodozyma	(P <	0.001),	
astaxanthin	from	Phaffia rhodozyma	within	non-ractopamine	HCl	(linear,	P	<	0.001).
11	∆E	=	total	color	change,	calculated	as	√((d	0	L*-	d	3	L*)2	+	(d	0	a*	-	d	3	a*)2	+	(d	0	b*	-	d	3	b*)2).
12	∆E	statistics:	ractopamine	HCl	vs.	non-ractopamine	HCl	(P	<	0.001),	barrow	vs.	gilt	(P	<	0.001).	
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Figure	1.	The	effects	of	gender	and	dietary	ractopamine	HCl	(Paylean,	9g/ton)	on	the	
color	shelf-life	of	longissimus	chops	during	retail	display.
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Figure	2.	The	effects	of	gender	and	dietary	ractopamine	HCl	(Paylean,	9g/ton)	on	the	
change	in	total	objective	color	(∆E)	of	longissimus	chops	from	d	0	to	3	of	retail	display.
